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DETAILED ACTION 

1 . In view of the appeal brief filed on 04/1 5/1 1 , PROSECUTION IS HEREBY 
REOPENED. New grounds of rejections are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1.113 (if this Office action is final); or, 

(2) initiate a new appeal by filing a notice of appeal under 37 CFR 41 .31 followed 
by an appeal brief under 37 CFR 41 .37. The previously paid notice of appeal fee and 
appeal brief fee can be applied to the new appeal. If, however, the appeal fees set forth 
in 37 CFR 41 .20 have been increased since they were previously paid, then appellant 
must pay the difference between the increased fees and the amount previously paid. 

A Supervisory Patent Examiner (SPE) has approved of reopening prosecution by 
signing below: 

/Timothy H Meeks/ 

Supervisory Patent Examiner, Art Unit 1715. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Powell [US 6464779] in view of Mouche. 

As to claim 2, Powell teaches a copper atomic layer chemical vapor deposition 
(ALD) method [title] which provides a copper source material (copper diketonate) onto a 
substrate [col 5, In 44-60] and supplying a reductive gas to the substrate after stopping 
the supply of the source material, wherein the step of supplying the source material and 
the step of supplying the reductive gas are performed alternately [col 6, In 5-30; Fig. 3]. 
However, Powell does not disclose the source material including a Cu-carboxylic acid 
complex or derivative thereof. Mouche Remedies this. 

As to claim 2, Mouche teaches a film deposition method for forming a Cu film on 
a substrate by a CVD by using a source material containing a Cu-carboxylic acid 
complex or a derivative thereof (i.e. hydrated copper formate) [pg. 1 -2]. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide a Cu-carboxylic acid complex such as hydrated copper formate as 
a precursor for the ALD process of Powell. One would have been motivated to do so 
with reasonable expectation of success in a vapor deposition process since Mouche 
teaches these types of precursors are advantageous over copper diketonate (i.e. 
reduction of fluorine contamination) [pg 1 , col 2] and have the benefits of safety, 
efficiency, and low cost [pg 2, col 1]. 
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As to claim 5, Powell teaches the reductive gas is converted into radicals by 
using plasma when the gas is supplied [col 6, In 20-25]. 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell in 
view of Mouche, and further in view of Fair [US 6849122]. 

Teaching of the prior art is aforementioned, but does not disclose the reductive 
gas is H2 gas, even though Powell teaches the reductive gas is converted into 
hydrogen radicals [col 6, In 23-24]. Fair remedies this. 

Fair teaches a method of depositing monolayers of metal [abstract] where 
reductive gas can include excited molecular H2 gas [col 10, In 45-51]. 

It would have been obvious to one of ordinary skill in the art to provide H2 gas as 
the reductive gas. One would have been motivated to do so to provide a sufficient 
reactive specie to reduce the deposited monolayer into copper metal. 

4. Claims 3-4, 17-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Powell in view of Mouche, and further in view of Sneh [2001/0002280]. 

Teaching of prior art is aforementioned, but appears to be silent in removing 
residual gases between steps and repeating the steps. 

Regarding claim 3, Sneh teaches a film deposition method for radical assisted 
sequential CVD [abstract] comprising the steps of: placing a substrate in a process 
container for treatment (which would be innate); and repeating the processing steps 
[0042] which includes removing residual gases in the process container therefrom after 
stopping supplying the source material; supplying a reductive gas to the substrate; and 
removing residual gases in the process container therefrom [0039-0042]. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to repeat and sequentially purge gases between process steps. One would 
have been motivated to do so in order to control the amount of material deposit per step 
so as to ensure reactivity between the sources so as to yield desirable film results (i.e. 
desirable thickness). Although the prior art does not explicitly teach stopping the 
reduction gas flow prior to purging, it would have been obvious to one of ordinary skill in 
the art to do so to reduce material waste of the reduction gas (as similarly applied to the 
source gas taught by Sneh). 

Regarding claim 4, Sneh teaches the film deposition method according to claim 
3, wherein the steps (b) and (d) are performed by replacing atmosphere in the process 
container with an inert gas, or by evacuating the processing container [0040]. 

Regarding claim 17, Powell teaches the reductive gas is converted into radicals 
by using plasma when the gas is supplied [col 6, In 20-25]. 

5. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell 
in view of Mouche and Sneh, and further in view of Fair. 

Teaching of the prior art is aforementioned, but does not disclose the reductive 
gas is H2 gas, even though Powell teaches the reductive gas is converted into 
hydrogen radicals [col 6, In 23-24]. Fair remedies this. 

Fair teaches a method of depositing monolayers of metal [abstract] where 
reductive gas can include excited molecular H2 gas [col 10, In 45-51]. 
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It would have been obvious to one of ordinary skill in the art to provide H2 gas as 
the reductive gas. One would have been motivated to do so to provide a sufficient 
reactive specie to reduce the deposited monolayer into copper metal. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell in 
view of Mouche, and further in view of Krupoder [Polyfluorocarboxylates. I. Copper(ll) 
trifluoroacetate and its analogues]. 

Teaching of Mouche in view of Norman is aforementioned, but appears to be 
silent in teaching the limitations of claim 7. Krupoder remedies this. 

Regarding claim 7, Krupoder teaches copper trifluoroacetate may be a suitable 
source material for forming a copper film [abstract]. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use copper trifluoroacetate as a source material for forming copper film. 
One would have been motivated to do so in order to gain the advantageous of using 
such precursor (i.e. less complicated synthesis) [Krupoder pg. 1]. 

7. Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell 
in view of Mouche and Sneh, and further in view of Krupoder [Polyfluorocarboxylates. I. 
Copper(ll) trifluoroacetate and its analogues]. 

Teaching of Mouche in view of Norman and Sneh is aforementioned, but appears 
to be silent in teaching the limitations of claim 20. Krupoder remedies this. 

Regarding claim 20, Krupoder teaches copper trifluoroacetate may be a suitable 
source material for forming a copper film [abstract]. 



Application/Control Number: 1 0/591 ,476 Page 7 

Art Unit: 1715 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to use copper trifluoroacetate as a source material for forming copper film. 
One would have been motivated to do so in order to gain the advantageous of using 
such precursor (i.e. less complicated synthesis) [Krupoder pg. 1]. 
8. Claims 8, 11-14 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Powell in view of Chen [US 2003/0129308]. 

Teaching of Powell is aforementioned, but appears to be silent in teaching the 
time deposition durations of claims 8. Chen remedies this. 

Regarding claim 8, Chen teaches a film deposition method that alternately 
performing a step of supplying a Cu-containing source material onto a substrate and a 
step of supplying a reductive gas to the substrate after stopping supplying the Cu- 
containing source material, wherein said method has: a first film deposition period in an 
early deposition stage in which the two steps are performed alternately and each of the 
steps of supplying the reductive gas is performed for a first period of time C1 ; and 
a second film deposition period following the first film deposition period in which the two 
steps are performed alternately and each of the steps of supplying the reductive gas is 
performed for a second period of time C2, which can be either be longer or shorter than 
the period of time C1 [0060]. Since Chen teaches that the deposition cycles of the first 
deposition and second deposition can be different, and there is a finite number of 
options for the deposition cycles being different (such as C1 is shorter than C2 or C1 is 
larger than C2), it would have been obvious to one of ordinary skill in the art to modify 
the deposition duration with reasonable expectation of success. 



Application/Control Number: 1 0/591 ,476 Page 8 

Art Unit: 1715 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the period at which each reduction gas step is performed as taught 
by Chen. One would have been motivated to do so in order to improve desirable 
reaction for film formation [Chen, 0053]. 

Regarding claim 1 1 , Chen teaches the film deposition method according to claim 

8, wherein the first film deposition period continues until Cu deposited on the substrate 
becomes a continuous film, and the second film deposition period continues until a Cu 
film with a desired thickness is formed on the substrate [Chen, 0061]. 

Regarding claim 1 2, although the prior art does not explicitly teach the film 
deposition method according to claim 8, wherein the first period of time T1 is in a range 
of 3 to 20 seconds and the second period of time T2 is in a range of 1 to 5 seconds, it 
would have been obvious to one of ordinary skill in the art to optimize the amount of 
time during each process step as a workable parameter in order to yield predictable 
results (i.e. desirable thickness, film properties (Chen, 0053)). 

Regarding claim 13, Powell teaches the reductive gas is converted into radicals 
by using plasma when the gas is supplied [col 6, In 20-25]. 

9. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell 
in view of Chen, and further in view of Fair. 

Teaching of the prior art is aforementioned, but does not disclose the reductive 
gas is H2 gas, even though Powell teaches the reductive gas is converted into 
hydrogen radicals [col 6, In 23-24]. Fair remedies this. 
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Fair teaches a method of depositing monolayers of metal [abstract] where 
reductive gas can include excited molecular H2 gas [col 10, In 45-51]. 

It would have been obvious to one of ordinary skill in the art to provide H2 gas as 
the reductive gas. One would have been motivated to do so to provide a sufficient 
reactive specie to reduce the deposited monolayer into copper metal. 

1 0. Claims 9-1 0, 21 -23 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Powell in view of Sneh and Chen. 

Teaching of Norman (providing copper ALD process and hydrogen radical for 
reductive gas), Sneh (removing residual gases between deposition), and Chen 
(deposition duration) as taught in paragraphs 2, 4, and 8 are further applied to claims 9- 
10 and 21-23. 

1 1 . Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Powell 
in view of Sneh and Chen, and further in view of Fair. 

Teaching of the prior art is aforementioned, but does not disclose the reductive 
gas is H2 gas, even though Powell teaches the reductive gas is converted into 
hydrogen radicals [col 6, In 23-24]. Fair remedies this. 

Fair teaches a method of depositing monolayers of metal [abstract] where 
reductive gas can include excited molecular H2 gas [col 10, In 45-51]. 

It would have been obvious to one of ordinary skill in the art to provide H2 gas as 
the reductive gas. One would have been motivated to do so to provide a sufficient 
reactive specie to reduce the deposited monolayer into copper metal. 
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Response to Arguments 

1 2. Upon further consideration, new grounds of rejection with Powell has been 
introduced. 

1 3. Applicant's arguments filed 04/1 5/1 1 have been fully considered but they are not 
persuasive. 

Arguments against the combination of Mouche and Norman are moot in light of 
the new prior art, Powell. 

Regarding applicant's arguments of Chen failing to teach a first film deposition 
period (T1) is performed longer than the second film deposition period (T2); it is refuted 
that since Chen teaches that the deposition cycles of the first deposition and second 
deposition can be different, and there is a finite number of options for the deposition 
cycles being different (such as C1 is shorter than C2 or C1 is larger than C2), it would 
have been obvious to one of ordinary skill in the art to modify the deposition duration 
with reasonable expectation of success. 

Regarding applicant's arguments of unexpected results of using ALD with Cu 
carboxylic acid are not persuasive since no evidence was provided to support such 
findings or arguments. Arguments of counsel cannot take the place of factually 
supported objective evidence. See, e.g., In re Huang, 100 F.3d 135, 139-40, 40 
USPQ2d 1685, 1689 (Fed. Cir. 1996). 



Conclusion 

1. No claim is allowed. 
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2. Claims 2-1 8, 1 7-1 8, 20-24 are rejected for the reasons aforementioned. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to MANDY C. LOUIE whose telephone number is 
(571)270-5353. The examiner can normally be reached on Monday to Friday, 7:30AM - 
5:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571)272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 



/M. C. U 

Examiner, Art Unit 1715 
/Timothy H Meeks/ 

Supervisory Patent Examiner, Art Unit 1715 



